
POSSIBLE SOLUTIONS

NRM Recommendations

• The committee believed that the best solution is to reconfigure the GLONASS
frequency plan to avoid sharing a common frequency band. One of the suggestions
was to incorporate a frequency reuse plan where a satellite on the opposite side of
the earth would operate on the same frequency. This would not present a problem
to the aviation community or ground based users as only one of the two satellites
operating on the same frequency could be in view. If this approach were
incorporated the highest center frequency would be 1608.75 MHz which after
application of the spread navigation code would provide a guard band of less than
1 MHz to the MSS lower band edge. (Note: The GLONASS systems interferes
with radio astronomy in the 1610.6 to 1613.8 MHz band. By restructuring the
GLONASS frequency plan as mentioned plus appropriate filtering on the GLONASS
spacecraft, much of this interference can be reduced. However, when GLONASS
transmits on its high precision P code with its ten times wider modulation spectrum,
the interference into RA is severe -- all the way into the 1660 to 1670 MHz RA
bands.)

Alternate Solutions

• It is assumed that if there are sufficient GLONASS satellite transmissions below
1610 MHz which can be received by a GNSS receiver to provide the desired level
of integrity, then any MES transmissions which corrupt GLONASS transmissions
above 1610 MHz would be acceptable to the aviation community. A dual
transmitter would be used on each GLONASS satellite so that it transmits on its
own primary frequency plus a secondary frequency which is also the primary
frequency of the anti-podal satellite. By a proper selection of operating frequencies
in orbital locations, one could place an operating frequency in both the lower 12
frequencies in orbital locations, one could place an operating frequency in both the
lower 12 frequencies and the higher 12 frequencies aboard each satellite. Thus, all
24 frequencies would be transmitted in each hemisphere of satellites.
PROS: Would provide a redundant capability to the available GLONASS
constellation and would allow GLONASS and MSS to share the common frequency
band.
CONS: Requires an extra operating transmitter on board the satellites. Power, mass
costs are not known. Does not improve radio astronomy problem in fact, it provides
more interference.

• To improve the performance in the RA band, the previous dual transmit scheme
would be used except for center frequencies which would provide interference into
RA when operating with just the non-precision codes. This would then delete 7
primary frequencies and 7 secondary frequencies. Only ten satellites would actually
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operate in the dual frequency mode.
PROs: It would significantly lessen the interference into RA when only the lower
precision code is being transmitted, would provide a redundant capability to the
available GLONASS constellation (although lower than in the previous solution) and
would allow GLONASS and MSS to share a common frequency band.
CONS: Requires an extra operating transmitter on board ten satellites. Power, mass
costs are not known as before. Does not improve radio astronomy problem when
GLONASS is transmitting the P code.

• As stated in CCIR Document 7DfTEMP/17-E entitled Preliminary Draft Report,
Evaluation of the Joint GLONASS - Radioastronomy Experiment, dated 5 April
1993, it is recommended that GLONASS limit its highest transmit center frequency
to 1605.375 MHz and employ filtering above the first sideband of the highest
frequency channel used in order to reduce interference from GLONASS into RA.
PROS: This would solve the GLONASS into RA problem.
CONS: This would only provide six frequency channels to GLONASS which, even
with anti-podal satellite frequency reuse, would only provide frequencies for 12
GLONASS satellites. This might be insufficient to guarantee integrity.

• Another suggestion would be to employ either two or possibly three times frequency
reuse. This would place the lowest center frequency at 1598.625 and 1600.874
MHz respectively. Note that the GLONASS constellation would still contain 24
satellites plus a reference. The 24 satellites would share the twelve or eight
available frequencies by having the same frequency reused on three different
satellites with mutually exclusive coverage areas.
PROS: This would solve the GLONASS into RA and MSS into GLONASS
interference problems with a single frequency GLONASS. This requires a
downshift of less than 4 MHz in the GLONASS frequency plan.
CONS: The impact on lowering the GLONASS spectrum and achieving GNSS
systems integrity needs study.
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